This research analyzes the meteorological conditions of four different places in Spain. The case study is based on real data provided by the AEMET (Meteorological Spanish Agency) in 2009. Thirteen variables with atmospheric conditions are considered. Different Statistical and Soft Computing Models are applied to show the great variability of the environmental conditions in the four well selected places. The results are confirmed by the Annual Environmental Summarized 2009 provided by the AEMET.
Introduction
The meteorology is defined as the science that deals with the phenomena of the atmosphere, especially weather and weather conditions. It is necessary to distinguish between the current conditions and its evolution so called atmospheric weather, and the average conditions during a long period that is known as local climate or region.
Meteorology includes atmospheric chemistry and atmospheric physics with a major focus on weather forecasting. Climatology is the study of atmospheric changes (both long and short-term) that define average climates and their change over time, due to both natural and anthropogenic climate variability.
In this study it is proved the validity of soft computing models to analyze the atmospheric conditions in four different places in Spain. The data are provided by the AEMET (Meteorological Spanish Agency) [1] . The results obtained by these studies are confirmed by the 2009 Annual Climatology Summarized provided by the AEMET [2].
This study is part of an ambitious project about the application of Soft Computing Models to Atmospheric Pollution [3, 4] and Climate Conditions [5, 6] .
Soft computing [7, 8] consists of various technologies which are used to solve inexact and complex problems. It is used to investigate, simulate, and analyze complex issues and phenomena in an attempt to solve real-world problems.
The rest of this study is organized as follows. Section 2 presents the statistical and soft computing methods applied throughout this research. Section 3 details the case studies and Section 4 describes the experiments and results. Finally, Section 5 sets out the conclusions.
Soft Computing and Statistical Models
Several statistical and soft computing models are used in this study, although the results are only shown of those that offer the best performance.
Principal Components Analysis (PCA). PCA [9] gives the best linear data compression in terms of least mean square error and can be implemented by several artificial neural networks [10, 11, 12] . The basic PCA network [11] applied in this study is described by the next three equations (Eq.(1) to Eq.(3)): an N-dimensional input vector at time t, x(t), and an M-dimensional output vector, y, with W ij being the weight linking input j to output i, and η being the learning rate. Its activation and learning may be described as follows: Feedforward step, "Eq. (1)": 
